Abstract. The aim of this paper is to show that the Minakshisundaram-Pleijel zeta function Zk(s) of fc-dimensional sphere Sk ,k>2
Introduction and notation
In 1949, Minakshisundaram and Pleijel introduced a generalized Dirichlet series associated with a compact riemannian manifold ( [5] ). It is a standard result that the eigenvalues of the Laplace operator acting on L2(M) form a sequence 0 = Ao<Ai<-<A"<" where every A, is repeated with its multiplicity which is finite. The Minakshisundaram-Pleijel zeta function of the riemannian manifold M is defined in This function is closely connected with the problem of the asymptotic behaviour of the eigenvalues. Minakshisundaram and Pleijel proved the meromorphic continuation of £m(s) by using tools of global analysis; more precisely they proved that Çm(s) is analytic on C except at simple poles 5 = di™M -k, k £ N, and expressed the residues in terms of metric invariants of M in a quite involved manner so that they are not at all efficiently computable even if the eigenvalues are explicitly known (f.i. A:-dimensional sphere or the projective real and complex spaces equipped with the standard metric) (see [1] and [3] ).
In this note we express Çm(s), when M = Sk or P*(R), in a convenient way, which allows us to write down the residues explicitly.
The Minakshisundaram-Pleijel zeta function Zk(s) of /c-dimensional sphere Sk takes the form, in 9le(s) > \
is defined for real number x and n non-negative integer. We observe that if k = 1, the MinakshisundaramPleijel zeta function reduces to 2£(2i) where C,(s) is the Riemann zeta function.
Stirling numbers
We define the Stirling numbers of the first kind sn¡k by n ¿%(x,n) = y£(-l)"+kSn,kxk.
k=0
We list some useful formulas concerning Stirling numbers here (see [4] , Chapter IV, where the Stirling numbers are denoted by Sk)
If we put
we also have
Equation (3) follows from (la) and (lc).
Statement of results
We get the following results jk + i% ^V ¿-ix;-2*-2' r)-zZ(t+^r-)
We will prove that
We rearrange the sums in left side of (6) as follows: In fact, starting from
(11) follows using (la). By using (la) iteratively in (10) we get
so that, since by (11) with n = k -1, x = ^ , t = j If k is odd, Zk(s) has simple poles at most at rationals s -\ -n, n € N.
Furthermore, we can give the following formula for the residues of Zk(s) at so -| -no, no a nonnegative integer, recalling that the residue of the Hurwitz zeta function at its pole is 1 :
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